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In this study, I report the effect of fibrous materials recovered from sludge in a primary settling tank 
as a dewatering-assisted agent on sewage sludge treatment by an anaerobic digestion process, and 
the economic feasibility. Experiments with a constant-pressure filtration device revealed that 
addition of the fibrous materials increased the filtration rate and decreased the average specific 
filtration resistance. This improvement in filterability increased with the increase in the amount of 
the fibrous materials added. Experiments with a full-scale dewatering devices for dewatering 
demonstrated a decrease in the water content and the amount of polymer flocculent. I hypothesized 
that the recovery of fibrous materials may affect sludge settleability in a gravity-driven thickener 
and digestibility in an anaerobic digestion tank. The sludge settleability experiment by simulating a 
gravity thickener revealed that the sludge taking fibrous materials had comparable concentration 
and solids capture rate of thickened sludge with those of the intact primary sludge. The digestibility 
experiment clarified that the recovery of fibrous materials did not impair anaerobic digestion, 
resulting in the comparable methane gas production per the weight of organic matter and digestion 
rate with those of the mixture of primary sludge and excess activated sludge. Based on the addition 
effects of dewatering-assisted fibrous materials in previous studies, I analyzed the relationship 
between the amounts of added fibrous materials recovered from primary sludge and reduction of 
water content in a dewatered cake derived from anaerobic digestion process. As a result, I attained a 
quadratic equation capable of describing a decrease in water content in a dewatered cake as a 
function of the amount of added fibrous materials. Based on the finding, I created the material 
balance, calculated the amounts of digestion gas production and dewatered cake generation, and 
examined the economic feasibility. These findings indicate that fibrous materials recovered from a 
primary settling tank are promising auxiliary agents to improve the dewatering of digested sludge. 
 
